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DETAILED ACTION 

Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1, 2, 5, 7, 8, 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 5,801,509 to Sawa published September 1, 1998. 

3. As to claim 1, Sawa teaches a controller (Sawa fig. 3: 100B "motor control apparatus) for 
a synchronous motor (Sawa fig. 3: 200), the controller being operable in use to receive from 
sensor means coupled to a synchronous motor actual angular displacement signals representative 
of angular displacements from a reference orientation of a rotor of a synchronous motor (Sawa 
fig. 3: 300 "encoder", 123B "angular signal detector"), to transmit the actual angular 
displacement signals to a controllable alternating current (ac) supply for the motor (Sawa fig. 3: 
124B "current command generator" which is used to transmit the actual angular displacement 
signals to the current controller [Sawa fig. 3: 126] to supply AC current for the motor [Sawa 
fig.3: 200]) , periodically to measure one or more parameters (Sawa fig. 3: 121 "speed detector", 
126 "current controller" and 140 "power supply voltage detector" which are related to the torque 
of a synchronous motor[speed, voltage, current are used to determine a motor torque]) related to 
the torque of a synchronous motor, and between transmissions of the actual angular displacement 
signals, to derive from the actual angular displacement signals and measured parameters at least 
one estimated angular displacement signal representative of an estimated angular displacement 
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from a reference orientation of a rotor of a synchronous motor, to enable the controller to cause 
to flow between the supply and a synchronous motor a generally sinusoidal current that is 
synchronized to the angular displacement of the rotor from the reference orientation (Sawa fig. 3 
and col. 7: lines 5-58 where the angular displacement signal is detected by Sawa fig. 3: "123B" 
and is used to enable the controller to cause to flow between the supply and a synchronous motor 
a generally sinusoidal current that is synchronized to the angular displacement of the rotor). 

4. As to claim 2, Sawa teaches a controller as claimed in claim 1 , which is operable 
periodically to measure one or more parameters related to a torque of a synchronous motor, 
which parameters include a voltage across, or a current flowing in, a winding of the motor 
(Sawa fig. 3: 121 "speed detector", 126 "current controller" and 140 "power supply voltage 
detector" which are related to the torque of a synchronous motor[speed, voltage, current are used 
to determine a motor torque]). 

5. As to claim 5, Sawa teaches a controller as claimed in claim 1 , which is operable 
periodically to receive a first signal proportional to a voltage applied across a winding of a 
synchronous motor (Sawa fig. 3: 140 "power supply voltage detector"), and a second signal 
proportional to a current flowing between the supply and the motor (Sawa fig. 3: 126 "current 
controller"), said first and second signals constituting said parameters. 

6. As to claim 7, Sawa teaches a controller as claimed in claim 1, which is operable 
periodically to derive from the actual angular displacement signals and measured parameters an 
estimated angular velocity signal representative of an estimated angular velocity of the rotor 
(Sawa fig. 3: 300 "encoder"), and to transmit the estimated angular velocity signal to an angular 
velocity governor (Sawa fig. 3: 121 "speed detector" and 122 "speed controller"). 
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7. As to claim 8, Sawa teaches a synchronous motor drive comprising a controller (Sawa 
fig. 3: 100B "motor control apparatus") as claimed in claim 1, a synchronous motor (Sawa fig. 3: 
200), a controllable alternating current (ac) supply (Sawa fig. 3:113 "inverter"), and sensor 
means coupled to a rotor of the motor (Sawa fig. 3: 300 "encoder", 123B "angular signal 
detector") and operable periodically to transmit to the controller an actual angular displacement 
signal representative of an angular displacement from a reference orientation of the rotor (Sawa 
fig. 3: 124B "current command generator" which is used to transmit the actual angular 
displacement signals to the current controller [Sawa fig. 3: 126] to supply AC current for the 
motor [Sawa fig. 3: 200]), the controllable ac supply being operable to receive actual and 
estimated angular displacement signals from the controller and, in response to the angular 
displacement signals, to supply to each winding of the motor a generally sinusoidal current that 
is synchronized to the angular displacement of the rotor from the reference orientation (Sawa fig. 
3 and col. 7: lines 5-58 where the angular displacement signal is detected by Sawa fig. 3: "123B" 
and is used to enable the controller to cause to flow between the supply and a synchronous motor 
a generally sinusoidal current that is synchronized to the angular displacement of the rotor).. 

8. As to claim 11, Sawa teaches a synchronous motor drive as claimed in claim 8, wherein 
the synchronous motor is a permanent-magnet synchronous motor (Sawa fig. 3: 200). 



Claim Rejections - 35 USC § 103 
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9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 3, 4, 6, 12-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,801,509 to Sawa published September 1, 1998 and further in view of U.S. Patent 
No. 4,891,764 to Mcintosh published January 2, 1990. 

11. As to claim 3, Sawa teaches a controller as claimed in claim 1 . Sawa does not teach what 
is operable periodically to measure one or more parameters related to a torque of a synchronous 
motor, which parameters include a characteristic of a load coupled to the motor. Mcintosh 
teaches what is operable periodically to measure one or more parameters related to a torque of a 
synchronous motor, which parameters include a characteristic of a load coupled to the motor 
(Mcintosh col. 24: lines 40-47) 

12. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Mcintosh into Sawa since Sawa suggests 
a synchronous motor controller and Mcintosh suggests the beneficial use of the current to 
calculate the torque in the analogous art of electric motor control and measurement. 

13. As to claim 4, Sawa teaches a controller as claimed in claim 1 . Sawa does not teach 
which is operable to store a mathematical model of a synchronous motor, and to derive the at 
least one estimated angular displacement signal by inserting the measured parameters into the 
mathematical model. Mcintosh teaches which is operable to store a mathematical model of a 
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synchronous motor, and to derive the at least one estimated angular displacement signal by 
inserting the measured parameters into the mathematical model (Mcintosh fig. 12 and fig. 13). 

14. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Mcintosh into Sawa since Sawa suggests 
a synchronous motor controller and Mcintosh suggests the beneficial use of the software 
subroutine [mathematical model] to calculate torque, speed or acceleration in the analogous art 
of electric motor control and measurement (Mcintosh col. 28: lines 36-54). 

15. As to claim 6, Sawa teaches a controller as claimed in claim 1 . Sawa does not teach 
which is operable, upon receiving an actual angular displacement signal, to subtract an estimated 
angular displacement signal from the actual angular displacement signal, to generate an angular 
displacement error signal and to adjust the mathematical model so as to reduce the magnitudes of 
subsequent angular displacement error signals. Mcintosh teaches which is operable, upon 
receiving an actual angular displacement signal, to subtract an estimated angular displacement 
signal from the actual angular displacement signal, to generate an angular displacement error 
signal and to adjust the mathematical model so as to reduce the magnitudes of subsequent 
angular displacement error signals (Mcintosh col. 1 : lines 30-44 where a method is taught to 
generate an angular displacement error and make an adjustment for the measured parameter until 
the error signal is equal to zero). 

16. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 

invention was made to implement the teachings of Mcintosh into Sawa since Sawa suggests 

a synchronous motor controller and Mcintosh suggests the beneficial use of an error signal to 
adjust the measured parameter in the analogous art of electric motor control and measurement 
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(Mcintosh col. 1: lines 30-44). 

17. As to claim 12, Sawa teaches a synchronous motor drive as claimed in claim 8. Sawa 
does not teach a sensor means comprises a plurality of Hall effect sensors. Mcintosh teaches a 
sensor means comprises a plurality of hall effect sensors (Mcintosh col. 8: lines 49-50 "other 
types of angular position sensing means such as hall effect devices"). 

18. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Mcintosh into Sawa since Sawa suggests 

an angular position detector for a synchronous motor and Mcintosh suggests the beneficial use of 
hall effect devices for angular position sensing (Mcintosh col. 8: lines 49-50 "other types of 
angular position sensing means such as hall effect devices") in the analogous art of electric 
motor control and measurement. 

19. As to claim 13, Sawa teaches a synchronous motor drive as claimed in claim 12. Sawa 
does not teach wherein the sensor means comprises three Hall effect sensors, which are so 
arranged relative to the motor as to generate an actual angular displacement signal for each 60 
degree of angular displacement of the rotor from the reference orientation. Mcintosh teaches 
wherein the sensor means comprises three Hall effect sensors, which are so arranged relative to 
the motor as to generate an actual angular displacement signal for each 60 degree of angular 
displacement of the rotor from the reference orientation (Mcintosh fig. 3: 37 where a device of 
angular displacement of the rotor is taught). 

20. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Mcintosh into Sawa since Sawa suggests 

an angular position detector for a synchronous motor and Mcintosh suggests the beneficial use of 
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hall effect devices for angular position sensing (Mcintosh col. 8: lines 49-50 "other types of 
angular position sensing means such as hall effect devices") in the analogous art of electric 
motor control and measurement. 

21 . As to claim 14, Sawa teaches a synchronous motor drive as claimed in claim 8. Sawa 
does not teach wherein the controller is operable to measure the one or more parameters related 
to the speed of the motor and to transmit an actual or estimated angular displacement signal to 
the controllable ac supply at intervals that are much less than a response time of the motor. 
Mcintosh teaches wherein the controller is operable to measure the one or more parameters 
related to the speed of the motor and to transmit an actual or estimated angular displacement 
signal to the controllable ac supply at intervals that are much less than a response time of the 
motor (Mcintosh col. 2: lines 33-37 where a method of response time adjustment is taught). 

22. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Mcintosh into Sawa since Sawa suggests 

an angular position detector for a synchronous motor and Mcintosh suggests the beneficial use of 
the response time adjustment technique for parameter measurement (Mcintosh col. 2: lines 33- 
37) in the analogous art of electrical motor control and measurement. 

23. As to claim 15, Sawa teaches a synchronous motor drive as claimed in claim 8, which 
further comprises a governor operable to receive estimated angular velocity signals from the 
controller (Sawa fig. 3: 122 "speed controller"). Sawa does not teach a method to subtract the 
estimated angular velocity signals from a demanded angular velocity signal representative of a 
demanded angular velocity of the rotor set by a user of the drive, so as to generate an angular 
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velocity error signal, and to cause the controllable ac supply to increase or decrease the 
amplitude of the generally sinusoidal current so as to reduce the magnitudes of the angular 
velocity error signals. Mcintosh teaches a method to subtract the estimated angular velocity 
signals from a demanded angular velocity signal representative of a demanded angular velocity 
of the rotor set by a user of the drive, so as to generate an angular velocity error signal, and to 
cause the controllable ac supply to increase or decrease the amplitude of the generally sinusoidal 
current so as to reduce the magnitudes of the angular velocity error signals (Mcintosh col. 1 : 
lines 30-44 where a method is taught to generate an angular displacement error and make an 
adjustment for the measured parameter until the error signal is equal to zero). 

24. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Mcintosh into Sawa since Sawa suggests 
a synchronous motor controller and Mcintosh suggests the beneficial use of an error signal to 
adjust the measured parameter in the analogous art of electric motor control and measurement 
(Mcintosh col. 1: lines 30-44). 

25. As to claim 16, Sawa teaches a method of controlling a synchronous motor (Sawa fig. 3: 
100B "motor control apparatus), comprising the steps of receiving from sensor means coupled to 
a synchronous motor an actual angular displacement signal representative of an angular 
displacement from a reference orientation of a rotor of the motor (Sawa fig. 3: 300 "encoder", 
123B "angular signal detector"), transmitting the actual angular displacement signal to a 
controllable alternating current (ac) supply (Sawa fig. 3: 124B "current command generator" 
which is used to transmit the actual angular displacement signals to the current controller [Sawa 
fig. 3: 126] to supply AC current for the motor [Sawa fig.3: 200]), measuring one or more 
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parameters related to an angular acceleration of the rotor (Sawa fig. 3:121 "speed detector", 126 
"current controller" and 140 "power supply voltage detector" which are related to the torque of a 
synchronous motor[speed, voltage, current are used to determine a motor torque]), Transmitting 
the estimated angular displacement signal to the controllable ac supply, and thereby causing to 
flow between the controllable ac supply and the motor a generally sinusoidal current that is 
synchronized to the angular displacement of the rotor (Sawa fig. 3 and col. 7: lines 5-58 where 
the angular displacement signal is detected by Sawa fig. 3: "123B" and is used to enable the 
controller to cause to flow between the supply and a synchronous motor a generally sinusoidal 
current that is synchronized to the angular displacement of the rotor). Sawa does not teach a 
method of using a mathematical model of the motor, from the actual displacement signal and the 
one or more parameters an estimated angular displacement signal representative of an estimated 
angular displacement of the rotor. Mcintosh teaches a method of using a mathematical model of 
the motor, from the actual displacement signal and the one or more parameters an estimated 
angular displacement signal representative of an estimated angular displacement of the rotor 
(Mcintosh col. 1 : lines 30-44 where a method is taught to generate an angular displacement error 
and make an adjustment for the measured parameter until the error signal is equal to zero). 
26. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Mcintosh into Sawa since Sawa suggests 
a synchronous motor controller and Mcintosh suggests the beneficial use of an error signal to 
adjust the measured parameter in the analogous art of electric motor control and measurement 
(Mcintosh col. 1: lines 30-44). 
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27. As to claim 17, Sawa in view of Mcintosh teaches a method as claimed in claim 16, 
which further comprises the step of measuring the one or more parameters related to an angular 
acceleration of the rotor (Sawa fig. 3: 121 "speed detector" and 122 "speed controller"), 
deriving, using the mathematical model, from the estimated angular displacement and the one or 
more parameters a further estimated angular displacement signal representative of an estimated 
angular displacement of the rotor, and transmitting the further estimated angular displacement 
signal to the controllable ac supply (Sawa fig. 3 and col. 7: lines 5-58 where the angular 
displacement signal is detected by Sawa fig. 3: "123B" and is used to enable the controller to 
cause to flow between the supply and a synchronous motor a generally sinusoidal current that is 
synchronized to the angular displacement of the rotor). 

28. As to claim 18, Sawa in view of Mcintosh teaches a method as claimed in claim 17, 
which further comprises the step, upon receipt of an actual angular displacement signal, of 
comparing the actual angular displacement signal with a further estimated angular displacement 
signal to generate an angular displacement error signal, and adjusting the mathematical model so 
as to reduce the magnitude of subsequent angular displacement signals (Mcintosh col. 1 : lines 
30-44 where a method is taught to generate an angular displacement error and make an 
adjustment for the measured parameter until the error signal is equal to zero). 

29. Claims 9, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,801,509 to Sawa published September 1, 1998 and further in view of U.S. Patent No. 
6,008,614 to Imai published December 28, 1999. 
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30. As to claim 9, Sawa teaches a synchronous motor drive as claimed in claim 8. Sawa does 
not teach a device wherein the controllable ac supply is a PWM inverter. Imai teaches a device 
wherein the controllable ac supply is a PWM inverter (Imai fig. 13:4 "PWM inverter). 

3 1 . Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the teachings of Imai into Sawa since Sawa suggests 

a synchronous motor controller and Imai suggests the beneficial use of PWM inverter (Imai col. 
9: lines 20-30) in the analogous art of electric motor control and measurement. 

32. As to claim 10, Sawa in view of Imai teaches a synchronous motor drive as claimed in 
claim 9, wherein the PWM inverter is a three-phase inverter (Imai fig. 13:4 "PWM inverter) and 
the synchronous motor is a three-phase synchronous motor (Sawa fig. 3: 200). 

Conclusion 

33. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David S. Luo whose telephone number is (571)270-5251. The 
examiner can normally be reached on M-F 8AM-5PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pankaj Kumar can be reached on (571)272-301 1. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. Information 
regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
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direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from 
a USPTO Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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